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Cryptosporidium is an important enteric pathogen that infects a wide range of humans (SK 03) was typed as C. muris by Sanger sequencing but was identified as a mixed C. muris 46 and C. tyzzeri infection by HTS. 18S rRNA Type B sequences were identified in 4/6 C. 47 parvum isolates when deep sequenced but were undetected in Sanger sequencing.
48
Sanger was cheaper than Ion Torrent when sequencing a small numbers of samples, 49 but when larger numbers of samples are considered (n=60), the costs were comparative.
50
Fusion-tagged amplicon based approaches are a powerful way of approaching mixtures, the 51 only draw-back being the loss of PCR efficiency on low-template samples when using 52 primers coupled to MID tags and adaptors. Taken together these data show that HTS has 53 excellent potential for revealing the "true" composition of species/types in a Cryptosporidium
Introduction

61
Cryptosporidium is one of the most prevalent waterborne parasites worldwide and 62 represents the major public health concern of water utilities in developed nations, as the The advent of second generation, high-throughput sequencing (HTS) platforms have 92 enabled the rapid sequencing of genes, genomes and metagenomes (Metzker, 2010 
Data deconvolution and bioinformatics
Amplicon sequence reads (hereafter referred to as sequences) were filtered using 137 Geneious 7.1.7 (Biomatters Ltd, available from http://www.geneious.com/) and sorted into 138 sample batches based on the unique DNA tags, primer sequences and adaptors. Only were removed from the dataset and unique sets of identical reads were obtained (for 143 simplicity these sets of identical reads, excluding singletons, will be referred to as "reads" 144 hereafter). Each set comprised a variable number of identical reads greater than two. 
HTS sequencing of 18S and actin loci on the Ion torrent
153
The total number of reads obtained from 21 samples was 9,014 (18S rRNA) and of reads and the total unique reads (i.e., excl. redundant and singletons). For both loci, intra-156 sample genetic variation was observed in both human and animal isolates, even after filtering, and three samples at the 18S rRNA locus (HTS 10, HTS 11 and HTS 12) could not be typed
159
by HTS due to lack of amplification of these isolates, presumably due to the fusion primers
160
(included MID tags and adaptors) that impact on PCR efficiency. The total number of sets of 161 unique reads/sample was higher for actin than for 18S, and showed a broad range (0-514 or 162 0-154, for actin and 18S, respectively), with medians of 116 (actin) and 10 (18S rDNA) and 163 large standard deviations (129 and 37, for actin and 18S, respectively) ( Table 1) . 
306
Comparing the costs of the sequencing is complicated by the ever-falling price of expensive for sequencing small numbers of samples, was comparable with Sanger for 309 sequencing larger numbers (n=60) ( 
